Amide, urea, and carbamate analogues of the muscarinic agent [4-[[N-(3-chlorophenyl)carbamoyl]oxy]-2-butynyl]trimethylammonium chloride.
A series of amide, urea, and carbamate analogues of the muscarinic (M1) ganglionic stimulant [4-[[N-(3-chlorophenyl)carbamoyl]oxy]-2-butynyl]trimethylammonium chloride (McN-A-343; 1) was prepared. The C1-methyl-substituted carbamates 8-11 were resolved into the enantiomers. In order to investigate the ganglionic stimulant activity and affinity of the new compounds we studied their ability to increase mean arterial blood pressure (MAP) in the pithed rat and their ability to displace the M1 receptor selective antagonist [3H]pirenzepine from rabbit sympathetic ganglia. The quaternary ammonium derivatives of 1, but not their corresponding tertiary amines, displayed ganglionic stimulant properties. The urea derivative 14 and the acetamide derivative 18 were almost equipotent to 1 as ganglionic agonists. In addition, 14 and 18 showed only 2- to 3-fold less affinity to ganglionic muscarinic receptors than 1. Introduction of a methyl group in the 1 position of the butynyl chain of 1 and its 4-chlorophenyl analogue increased ganglionic stimulant potency. The resulting (+/-)-9 and (+/-)-11 were the most potent analogues in this study. They were found to be partial agonists and showed 5- and 16-fold higher potency than 1, respectively, in increasing the MAP. They also displayed 6- and 18-fold higher affinity than 1 for ganglionic M1 receptors. The (S)-enantiomers of 9 and 11 were 1.5- and 4.9-fold more potent, respectively, than their antipodes as ganglionic muscarinic stimulants. The C1-methyl-substituted urea and acetamide derivatives (15 and 19) were 1.5- and 3-fold less potent than 1 and displayed several-fold lower affinity for ganglionic M1 receptors. The new quaternary analogues retained the selectivity for ganglionic muscarinic receptors since they produced weak partial agonist effects on the guinea pig ileum and showed several-fold lower nicotinic activity than 1 in the frog rectus abdominis assay.